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Abstract: The apple tree is one of the most important tree species in the world. 
This fruit tree has as its origin Oriental Asia and is also mentioned in ancient 
writings. 
Due to the ecological plasticity of the apple, the conditions of vegetation, is very 
widespread in the world, occupies the third place after the cultivation of bananas 
and oranges. 
Apples unsuitable for preservation or for superior harvesting are processed to 
obtain juices in the industrial system, resulting in very many residues. 
The apple powder is a natural product obtained by drying the apple residue that 
result's from the production of apple juice process. The powder obtained from the 
apple residue is an important source of fiber, vitamins, antioxidants, minerals, 
which bring many benefits to the body. 
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Introduction 
 
A healthy diet means a balanced diet that involves to consume 
proteins and fats, also the consume of fresh fruits and vegetables (if it's 
possible), which add vitamins (vitamin A, vitamin C, etc.), antioxidants, 
sugars, fibers and minerals.  
The fruits are a rich source of vitamins, antioxidants and mineral 
salts, which act on cells in the body, and also are a great importance for 
people's daily metabolism. The consume of fruits prevents cardiovascular 
disease due to fiber content, prevents diabetes and digestive deficits, helps 
restore tissues, and the folic acid from fruits helps to form the red blood 
cells (Mariel et al., 2016)      
Food Importance 
Apples can be eated both in their fresh state and also in different 
culinary prepared. Apples can be consumed in the form of sauces, juices, 
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nectars, in the composition of various products of pastries, either fruits or in 
the form of marmalade, jams, compotes, jellies, dehydrated fruits, frozen 
fruits, in the candies and  chewing gum industry, in the ice cream industry, 
beverages industry (weak and alcoholic).  
Due to the chemical composition, that is free of fats, sodium and 
cholesterol, but rich in fiber, vitamins, antioxidants, the apples are 
frequently recommended in the diets (Pantea et al., 2012). 
Apples, due to their composition, have an important share in people's 
diet (Wolfe et al., 2003), being the principal source of antioxidants, phenolic 
compounds and vitamins (Boyer et al., 2004). 
 
Therapeutical value 
Apples are among the basic fruits that helps significantly to the 
contribution of components that prevent the apearance of diseases. It was 
demonstrated that the apples have an impact on cardiovascular disease, 
blood pressure, and hyperglycaemia. The cardioprotective effects of apples  
are mainly attributed to the high content of polyphenols. 
 The pectin contained by apple helps improve the functioning of 
good bacteria from the gut, stimulating the digestive tract and improving 
health thanks to absorption of nutrients and toxins. 
The mineral substances containing from apples have a beneficial 
effect on some glands in the human body and on their secretions, having a 
role as a buffer for internal metabolism as well as gastric juice 
Over time, it was demonstrated that the loss of vitamins from human 
body, causes a serious disorder at the level of metabolism, so, most of the 
necessary vitamins are found in apples, vitamins like: A1, B, C, F, etc. 
(Perussello et al., 2017). 
The therapeutic value of apples is reflected by the English proverb " 
An apple a day keeps the doctor away”.  
 
The chemical composition of apples 
Apples, in their chemical composition contain a lot of beneficial 
compounds. In the apples composition, water is the highest component with 
a percentage of 77.8-88.5%, the total amount of sugar form apple is between 
7.5-16.4g / 100g, the total acidity expressed in malic acid is 0.16-1.27, crude 
proteins 0.18-0.72g / 100g, mineral substances 0.1-0.42, and the percentage 
of ascorbic acid is 1-47mg / 100g, the energy value being 46 - 84.4 calories 
(Muste, 2010). 
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Fibers from apple composition 
In their composition apples contain about 2.21g / 100g, total fiber. 
70% of these fibers are insoluble, these being cellulose and hemicellulose, 
and the remaining 30% are soluble fiber, these being mainly representated 
by pectin. Pectins are  polysaccharides wichone are found in the cell wall of 
the plants. Pectin has beneficial effects on human health, by lowering 
cholesterol, slowing down the absorbtion of glucose. With the help of 
convalescent bonds, phenolic compounds bind to cellulose, pectin, forming 
insoluble bound phenolic compounds (Perussello et al., 2017). 
 
Polyphenols from apple composition 
The percentage of polyphenols that are found in the apple 
composition is different from one variety to other. Thus, the content and 
composition of polyphenols from the chemical structure of apples is of 
particular importance since thez contribute to the sensory quality of both to 
apples as fresh fruits and  products obtained from apples (Khanizadeha et 
al., 2008). 
Polyphenols dispersion in  the mass of apple is different, so the peel 
is the one containing most polyphenols, and the percentage of polyphenols 
in the pulp of the fruit decreases. 
The specific compounds or groups of compounds found in the apple 
composition are represented by flavanols (epicatechins and procyanidins), 
phenolic acids, caffeic acid, chlorogenic acid, p-Cumaric acid. Flavanols 
range from simple monomers to oligomeric and polymeric 
proanthocyanidins.  Due to the fact that are not absorbed in the small 
intestine, the oligomers flavanoli  reach the large intestine, where they will 
be decomposed into agicones and phenolic acids under the microbiota's  
action of digestive tract (Perussello et al., 2017). 
Polyphenols are influenced by pH, enzymatic activity, microbial 
digestive tract. 
This figure 1 represents the average content of a whole, raw apple (Malus 
domestica) and are presented per 100 g fresh apple (Bondonno  et al., 2017). 
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Fig. 1. Major classes of the potentially beneficial components of apples.  
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Fig. 2. The acids from apple composition  (Mureșan A.E., 2013) 
 
The residue of apple 
The apple residue (Fig. 3) is known as "borhot", or "tescovina" of 
apple and is a by-product of apple fruit processing (Perussello et al., 2017). 
The apple residue results from technological processes, such as:  
apple cider industry, the juice and apple syrup industry, and fresh juices  and 
purees of apple. 
This by-product from a physically point of view is solid, which 
contains a small concentration of liquid substance. The apple residue is 
made up of: shell, core, seeds and a small amount of apple juice. According 
to some analyzes it was demonstrated that the apple residue contains: 54% 
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pulp, 34% shell, 7% seed (in which 4% represents the core of seed) the rest 
of  percentage is busy by the apple juice. 
The apple seed, found in the apple residual composition represents 
an important source of fiber, easily digestible and assimilated by the body.  
    
  
Fig. 3. Physical composition of apple fruit residue 
 
The use of this by-product, until beginning of it's capitalization, has 
been used as animal feed, so that it has been made silo and offered to the  
animals with other feeds (Sudha et al., 2007). 
The apple residue is a rich source in many compounds, such as: 
vitamins, fatty acids, amino acids, proteins and other compounds with a 
wide range of applications in the food industry. 
The apple residue is used to extract the various components, which 
are then used in turn for other products. 
Numerous apple residue studies confirm that apple residue can also 
be used as a raw material for fermentation because it has a high content of 
carbohydrates, fiber, vitamins and other vital nutrients needed to grow and 
develop microorganisms. 
Due to the fact that apple residue is an available and renewable 
source, with an important economic potential in the bioethanol industry, it 
can be used also to extract a large number of bioactive compounds. 
Recent studies have highlighted the effect of apple residue extract, 
rich in phenols, in the key stages of colorectal carcinogenesis, this extract of 
phenolic substances from apple residue that acts as a protective barrier 
against DNA deterioration, preventing the invasion of numerous bacteria 
and viruses (Perussello et al., 2017). 
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 The pectin from apple residue   
Due to the chemical composition of pectin-rich apple, the apple 
residue is used as a matter for pectin extraction. Pectin is used as a gelling 
agent, emulsifier, as well as in the production of edible and biodegradable 
packaging, the pectin having applications in both pharmaceutical and 
medical fields. Due to its properties, like its high solubility, the pectin it is 
extracted from the apple residue by means of aqueous solvents, and is then 
recovered by precipitation with organic solvents. 
At the level of pectin extraction from apple residue, acidic solutions 
(usually HCl) are traditionally used, the pH of the acid solution being 
between 1.5 and 3.0 and the temperature of the extraction solution should be 
between 60 ° C, up to 100 ° C, the extraction time being 15 to 240 minutes 
(Perussello et al., 2017). 
 
The polyphenols from apple residue 
In the chemical composition of apple and also in the residual apple 
composition, there are about 60 different phenolic compounds. So far, with 
the extraction and experiments which took place into the center of residual 
apple, it has been demonstrated that the major class of  compounds from 
residual apple are flavonoids, where flavonols are the largest subclass 
followed by flavanols, flavanones, flavones, dihydrochalcone and 
anthocyanins (Khanizadeha et al., 2008). 
The antioxidant properties possessed by the apple residue are 
attributed in the presence of the polyphenols in its composition, polyphenols 
such as epicatechin, quercetin, fluoretine, chlorogenic acid, protocatechic 
acid, caffeic acid, p-coumaric acid, ferulic acid, salicylic acid, floridazine 
and 3- hidrofloridzina. Polifenols have an influence on sensory perception, a 
perception of bitterness, astringency, a different taste and flavor, and have 
an influence on the oxidative stability of food, acting as a reducing agent. 
Studies on the effects of polyphenols on human health have shown that they 
protect the body from aging, infections, hypertension, cancer, diabetes, 
asthma, cerebral dysfunction, osteoporosis and cardiovascular disease 
(Mariel et al., 2006).  
Differents phenols contents, total flavonoids, antioxidant activity, 
the phenols compozition have been determined by extraction with methanol, 
acetone and other solutions at a temperature of 60 ° C for 30 minutes, 
depending the solvent  that was used to extraction (Rupasinghe et al., 2008). 
In addition to the contant of pectin and polyphenols, the apple 
residue also contains polysaccharides and xyloglucan. The last one, 
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xyloglucan is used as a thickening  agent, or as texture modifier in different 
preparations or culinary semi-preparations. Another use of xyloglucan is 
due to the source of biologically active oligosaccharides, oligosaccharides 
having an antitumoral effect on the body. 
Therefore, the apple processing industry generates annually tonne of 
apples residue, which can be used in other technologies, but this apples 
residue can also be used in the food industry in various forms (Mariel et al., 
2016). 
The use of apple residue in the diet brings additional nutritional 
supplements and economic benefits. The apple residue powder is the result 
of the drying and grinding operations of an apple residue. 
 
The benefits of addition apple residue powder in food (Copas et al., 
2004): 
 
 The additional content of fiber, polyphenols, vitamins, etc. 
 Can be used as a substitute for starch and flour 
 In the production of gluten-free foods 
 A natural addition of sugars 
  
Conclusion 
 
Apples are among the basic fruits, which contribute significantly to 
the intake of components that prevent disease. They have been shown to 
have an impact on cardiovascular disease, blood pressure, and 
hyperglycaemia. The protective cardiological effects of apples are mainly 
attributed to the high content of polyphenols. 
The apple residue, the product which results of technological 
processes such as: the apple cider industry, apple juice and apple syrup, 
fresh apple juice and apple puree, is a rich source of compounds such as : 
vitamins, fatty acids, amino acids, proteins and other compounds with a 
wide range of applications in the food industry. 
Using apple residues in the diet brings extra nutritional supplements 
and economic benefits. From apple residue can be obtained also the apple 
powder  by drying and grinding operations. 
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